Electrophysiological, biochemical and behavioral assessment of dopamine autoreceptor activation by a series of dopamine agonists.
The rank order of potency to activate central dopamine autoreceptors of seven compounds known to possess central nervous system dopamine agonist activity were assessed with the following techniques: (1) inhibition of dopaminergic neuronal firing in anesthetized rats, (2) inhibition of dopamine synthesis in rats pretreated with gamma-butyrolactone, and (3) inhibition of mouse locomotor activity. The compounds were also examined for their ability to induce stereotypic behaviors in rats as an index of postsynaptic dopamine receptor activation. The compounds under investigation were apomorphine, N-n-propyl-norapomorphine, lergotrile, bromocriptine, RU 24926 and 6-ethyl-9-oxaergoline (EOE). There was a high degree of correlation between the rank order of potency of the compounds in all three of the presumptive autoreceptor tests and with minor variations the following rank order of potency was found: N-n-propylnorapomorphine greater than or equal to EOE greater than apomorphine greater than lergotrile greater than or equal to RU 24926 greater than bromocriptine. However, in the induction of stereotypies, the rank order of potency was considerably different: N-n-propylnorapomorphine greater than apomorphine greater than EOE greater than RU 24926 greater than lergotrile greater than bromocriptine. There was a poor and statistically significant degree of correlation between the rank order of potency of the test compounds to induce stereotyped behaviors and any of the other three test procedures. Altogether, these data confirm and extend the suspected dopaminergic agonist properties of the compounds under investigation and additionally lend credence to the assumption that the three putative autoreceptor assays employed do in fact reflect dopaminergic autoreceptor activation.